Summary. A ten years survey of 848 patients having sustained traumatic spinal cord injury between 1969 and 1979 was conducted in the Rhone-Alpes Region, France. All patients had been referred to the spinal cord injury unit, Hopital Henry Gabrielle. 48 deaths were recorded: 36 patients admitted early to the Unit, and 12 patients injured before 1969 but followed-up in the Unit. The deceased patients were older and more frequently male and tetraplegic than the rest of the group. In 75 per cent of the deceased patients, the survival time was less than 1/5 of the theoretical life expectancy. In 59 per cent, it was less than 1/10. Twenty tetraplegics died of respiratory complications. Three patients committed suicide, the rest died of urinary complications. The results appear to determine a secondary period with high mortality rate, after the initial high mortality of these patients. About one year post-injury, the life expectancy in our series appears to tend towards the values observed in the French population.
Introduction
HOPITAL Henry Gabrielle was fo unded in November 1969, when the Spinal Cord Injury Unit there was also opened. From November 1969 to December 1979, 1,234 patients with spinal cord disease and injury were admitted. 386 spinal cord lesions (3 I ·28 per cent) were non-traumatic, 848 (68.72 per cent) were of traumatic origin and 80 per cent of these traumatic lesions had occurred less than 6 months before admission. This has been the case especially during the past five years.
The mean age for the traumatic patients was 32.7 years for males, and 34·3 years for females. Most occurred between 20 and 25 years of age. Eighty per cent of those with trauma were between 15 and 55 years of age; 8 1·6 per cent were born in France.
It seemed interesting to us to study the survival rate of these patients, after the spinal centre had been active for 10 years. During these 10 years, almost all spinal cord injuries in the Rhone-Alpes Region (population of 5 millions) and of some adjacent areas, were referred to Hopital Henry Gabrielle. It was also important to study the rehospitalisation rate, and the post-hospital discharge cost to enable us to plan the next 10 years of activity of the institution. 
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Material and Methods
The life expectancy survey concerned the whole sample of 848 spinal cord injured patients. This sample was not homogeneous, as some patients were injured several years before 1969, the most recent in 1979. But we were able to analyse each spinal cord injury patient who died.
The survey took place between January and December 1980. We sent a simple questionnaire to the town-hall of the place of birth of each patient. The questionnaire was addressed directly to the mayor, with a short explana tion about the aims of the survey. The name of the place of birth was obtained through the computer service, University Hospitals of Lyon. The administrative data are routinely immediately computerised on admission, and the place of birth is always included in these data.
We obtained a prompt accurate reply for all patients born in France, where deaths are always recorded in the books at the patient's birthplace, and in a few foreign countries. We obtained no information for 65 patients, all foreign-born, mainly in North Africa. Finally the survey included 783 out 848 patients (92'33 per cent) admitted to the Spinal Cord Injury Unit between 1.11.69 and 31.12.79.
Results
Among the 783 patients included in the study, 48 deaths were reported by the town clerks (6' 13 per cent). Thirty six cases belonged to the group of patients admitted earlier than 6 months after the injury. Twelve patients had been injured more than 6 months before admission, and I I of these 12 had been injured more than 2 years before their first admission to the Unit. They were patients living in the Region, but transferred initially to other S.c.I. units before our hospital was opened. The percentage of late initial admissions was 16 per cent of the total S.c.I. population (126 out of 783) and 25 per cent (12 out of 48) of the deceased group.
The male/female ratio was 3'50 for the whole group, 4'33 for the de ceased (p > 0"05 non significant).
The percentage of tetraplegics in both group is given in Table I :
Tetraplegics Paraplegics
Deceased Total S.c.I.
The mean age for the deceased was 43'6 years, compared to 32"5 for the whole group of S.c.I. patients, with identical ranges: 18 to 76 and 6 to 91 years. The deceased patients had sustained a spinal cord injury from aetiologies similar to the rest of the group (Table II) .
The cause of death was due to a respiratory complication in 20 tetra plegic patients, and urinary complication in 10 cases. The cause of death was not known in 17 patients. Three deaths were due to suicide and one other was possibly from suicide. These three young patients had been injured in car accidents. Two of the suicides resulted from taking drugs, and the third from a car accident. Three other patients became paraplegic from attempted suicide; they died of complications arising within 6 months post-injury. The place of death was known for 47 patients: 18 died in the S.c.1. Unit, 23 in another hospital, six at home.
If we exclude patients admitted to the Unit more than 6 months post-injury, only 25 per cent (9 out of 36) died more than one year after their accident (p < 0·001). This meant that late death occurred in only 1·1 per cent of all S.c.1. patients (9 out of 783). When the late admission patients are included, a total of 20 out of 48 died more than one year post-injury.
These findings prompted us to calculate the ratio X between the theoretical life expectancy for matching age and sex (EV) and the observed survival (DS), according to the equation: X = EV -DS EV EV = Theoretical Life expectancy for matching age and sex; D S = Observed Survival.
x = 0·81 n = 44 X> 0·8 n=34 X<o n=2 o<X<0·8 n = 8
In 75 per cent of cases, survival was less than 1/5 of the theoretical life expectancy.
X> 0·9 n = 26
In 59 per cent of cases, survival was less than 1/10 of the theoretical life expectancy.
EV was given by De Vivo's tables (1980).
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Discussion
Among 783 patients with spinal cord injury admitted at the Henry Gabrielle Hospital S.c.I. Unit between 1969 and 1979, and for whom information was obtained from local municipalities, only 48 died. They were mostly tetraplegic patients, older than the other S.c.I. patients, and with a greater male/female ratio. Death usually occurred before one year post-injury: 59 per cent and 75 per cent of the patients lived only respectively 1/ IO and 1/5 of their theoretical life expectancy. The short fo llow-up of our paraplegic population may explain the very low mortality rate. We believe that our Unit had the opportunity to benefit from the experiences accumulated over the years by senior centres such as Stoke Mandeville, Heidelberg, Fontainebleau, Garches, and Hopital Brugmann, where early good care was available. It is interesting to note that 25 per cent of the deaths concerned patients not initially included in our rehabilitation programme.
It must be pointed out that this survey only included patients admitted to the Unit. This, added to the small number of recorded deaths, explains why we were not able to construct a survival curve like that of Kraus (1979) . His study showed an impressive initial mortality rate (48·3 per cent). Ours is centred on the 'secondary' rehabilitative period. We confirm the high initial mortality rate prior to one year post-injury (75 per cent of all the recorded deaths). After this statistical threshold has been reached, the risk is almost the same as for the rest of the population. For the spinal cord injury patient who has survived the first 24 hours, the unstable and at risk period lasts between 6 months and I year post-injury.
If we examine the curves presented by Kraus (1979) we note that from 5·5 weeks (mean delay of admission to Henry Gabrielle S.c.I. Unit) to 5 years post-injury, the supplementary loss of life is about 5 per cent. This figure is close to ours for this 'secondary' period: 4·5 per cent for the early admission patient, 6· 13 per cent for all the deceased patients. This confirms the interest of determining three periods in the mortality and survival rate studies in S.c.I. patients:
I. An initial period, up to seven days, with an extremely high mortality rate of almost 50 per cent (Kraus, 1979) ; 2. A secondary period of about 6 to 12 months, with another loss of 5 per cent. 3. A third period with 'normal' mortality and survival rates. Unfortunately we only have limited information about the causes of death of our patients. Twenty paraplegics died of acute respiratory in sufficiency, often from bronchitis and airway obstruction. In some patients there was evidence of incomplete or late treatment, because the patient, the family, and the physician did not appreciate the importance of and the seriousness of common respiratory symptoms in tetraplegics. This is particularly true for older patients (Geisler, 1977) . The mean age of our deceased tetraplegics is 48.5 years, 40·6 for the others.
Although our fo llow-up is short, renal insufficiency appears to be the main cause of death in paraplegic patients. Five patients had already undergone a Bricker's procedure.
The higher male/female ratio in our deceased patients may be explained in different ways. Males are involved in more severe initial trauma, especially occupational trauma. Serious urinary complications occur more often in the male than in the female urinary tract.
Tetraplegic patients are obviously more at risk and their higher mortality rate is not surprising and accords with other reports (Kraus, 1979; Geisler and J ousse, 1977) . But for this group, also the survival rate is stable after the secondary period.
Finally, it must be noted that two patients showed a higher survival time than their theoretical life expectancy. This might occur more frequently in the future, and confirms the necessity for a young S.C.I. unit to provide the facilities for an expanding follow-up activity.
In conclusion, in a recent unit, utilising the experiences of longer established centres, there is an extremely high survival rate one year post injury. Such figures are of values for National Health planners and for private car insurers, and have already been taken into account. This is also encouraging for the pioneers as well as to the newcomers in the field of paraplegia. It is fashionable, especially in France, to comment on the Cost-Effectiveness ratio of these high survival rates. We will rather insist on the necessity of providing them with the best quality of life. 
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